323-34.
11. HARTT, C. E. AND H. P. KORTSCHAK. 1964 In an investigation of the effects of 3-amino-1,2,4-triazole on the synthesis of chlorophyll in ChloreUa cells it was discovered that not only does the addition of this compound at certain concentrations cause immediate and complete cessation in the synthesis of chlorophyll but also that the untreated cells produce chlorophyll at a nonuniform rate. The latter observation caused us concern in the interpretation of the results of the treatment and led to this investigation into the normal variations in the production of chlorophyll and in photosynthetic 02 evolution in growing Chlorella cultures.
Materials and Methods
The organism used is Chlorella vulgaris Trelease strain obtained from Granick, which grows rapidly on an inorganic medium consisting of 30 mm KNO3, 10 mM MgSO4, 1 Chlorophyll is determined following extraction with absolute methanol by the method of Mackinney using a Cary 14 spectrophotometer (6) . Methanol was chosen because of the extreme ease with which it extracts the visible pigments of this species. Comparison with the other currently used chlorophyll assay methods [Arnon (2) , Warbusrg~-4&), Gaffron-(3)] showed this method to yield comparable results.
Photosynthetic 02 evolution was determined using a Clark-type polarographic electrode in a thermo- One could conclude, using the chlorophyll-based data, that there existed some unused or inactive chlorophyll in the cell. Were this so, the calculation on a per liter of suspension basis would remain constant until new "active" chlorophyll was synthesized. It can be stated that photosynthetic O., evolution per liter as well as per cell increases at a rate faster than the rate of chlorophyll increase. To be specific, at the point where the rate per nig chlorophyll is highest the total chlorophyll has increased 2.5-fold while photosynthesis per liter has increased 6.5-fold. Photosynthesis on a cell basis has increased about 3-fold before any appreciable chlorophyll synthesis has occurred. These cells seem comparable to those referred to by Warburg as "A" cells (9) .
This argues for a genuine increase in photosynthetic competence. It, however, doesn't rule out the conversion of already formed chlorophyll to other forms or arrangements of chlorophyll.
An experiment performed on aliquots of cells of the high chlorophyll-low photosynthesis and low chlorophyll-high photosynthesis cultures containing equal amounts of chlorophyll (i.e., differing amounts of cells) at an incident intensity known to be less than saturating (the light saturation curves for both types being quite analogous) demonstrates that indeed the low chlorophyll-high photosynthesis cells were more efficient per mg chlorophyll by over 30 %, i.e., produced more 02 per mg chlorophyll than did the chlorophyll of the high chlorophyll cells. This could imply either a rearrangement or alteration of the chlorophyll initially present or that other factors are involved. An investigation into the synthesis of photosynthetically active lipids (4, 5) is currently underway.
As has been indicated above for cell division and chlorophyll synthesis, the striking development of photosynthetic competence as measured by 02 evolution proceeds in newly initiated cultures regardless of their size distribution, provided the cells used to initiate the culture are from a culture that has itself achieved a density of greater than 7 ml of packed cells per liter of suspension.
The period of high efficiency persists for a short time, declining subsequently to values closely approximating those seen at the start.
If cultures are inoculated with cells from cultures of different ages it is apparent that different results can be obtained (table III) .
It is immediately apparent that there seems to exist for these cells under these conditions a maximum in photosynthetic competence. The time at which this level is achieved is dependent upon the past history of the cells as well as the current environment.
If now one computes the amount of chlorophyll Flask 1 was inoculated to 0.50 ml/liter from a culture that had attained 12.2 ml packed cells per liter; flask 2 was inoculated to 0.50 ml/liter from flask 1 when, at 24 hours, it had achieved 2.6 ml/liter; flask 3 was inoculated to 0.50 ml/liter from flask 1 when, at 48 hours, it had achieved 6.3 ml/liter; flask 4 was inoculated to 0.50 ml/liter from flask 1 when, at 72 hours, it had achieved 10.8 ml/liter. These results cannot be attributed to changes in the composition or quality of the medium, for similar results can be attained with medium that has previously been used for growing Chlorolla.
Chlorella seems to be so responsive to changes in environment that it would be important for all who contemplate using it for either metabolic or photosynthetic studies to be aware of this. Chlorella behaves in a regular fashion, that is to say, that under a given set of conditions it changes its characteristics reproducible. However, at different instances in time these properties can be very different. These alterations are evident even during the logarithmic growth state, that period considered by most workers as being the time during which the cell properties remain constant.
Summary
Chlorclla cells grown in liquid medium show an initial lag in cell division and chlorophyll synthesis regardless of the starting cell size distribution. Photosynthetic oxygen production per mg chlorophyll increases to a maximum, reflecting a genuine increase in photosynthetic competence. The time at which this occurs as well as the extent of the lag phase in chlorophyll synthesis is shown to be strikingly altered by varying the age of the inoculating culture.
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